THE problem of the future of the rheumatic child depends on various factors, the value of many of which is difficult to assess. In the first place, the presence of the rheumatic toxin is frequently difficult to prove: as Mackiel has said, "Rheumatism is a chronic and often progressive disease characterized by alternating periods of activity and quiescence, and the age at onset plays a dominant r6le in determining its clinical phenomena": in the young child the early clinical phenomena may be at first so ephemeral that the presence of established carditis may be the first positive sign of its presence; there is, as yet, no serological test comparable with the Wassermann or tuberculin tests, and therefore the diagnosis rests on a purely clinical basis, as syphilis formerly did, but with, in many cases, less florid stigmata.
It is interesting in this regard to note that, having educated the public to regard growing pains as rheumatic, there is a tendency amongst paediatricians2 to deny that growing pains are ever rheumatic. Personally I do not agree with this modern view.
Secondly, it is difficult to know whether the toxmmia is inactive. Smith and Sutton3 suggest the following criteria of probable inactivity
(1) That the child is symptomless.
(2) That the temperature has been continuously normal for at least two weeks.
(3) That the leucocyte count is normal. (4) That the pulse-rate is "fairly stable." (5) That the weight is increasing. (6) That the vital capacity is increasing. Possibly the most informative pulse-rate is that obtained while the patient is asleep. In my experience, considerable patience is needed to obtain reliable spirometric readings of vital capacity in children.
To these may be added the more obvious points of facial complexion, tongue, appetite for food, and, possibly most important of all, inclination for exercise. The tendency to sit about rather than go out of doors is, to my mind, almost proof of toxaemia.
Intimately associated with this problem of the presence and the activity of toxaemia is the coincidence of foci of infection. Without reopening this vexed question, one may agree with Mackie's statement that "chronic foci of infection are more frequent in rheumatic cases than in normal children; appropriate treatment of these foci seems to reduce, but not to remove, the incidence of recurrences." One may also note that children with even severe valvular disease can stand tonsillectomy and its necessary anaesthesia with minimal risk. I have failed in 267 if almost all my cases to elicit a history of an attack of tonsillitis occurring as a precursor of acute rheumatism as recorded by Schlesinger,4 Sheldon,5 and others. Thirdly, it is difficult in some cases to say positively that a heart has escaped involvement; here the time-factor is important, at least in acute rheumatism: as Sir William Gull6 pointed out in 1869, "there is evidence tending to show that it is part of the natural course of rheumatic fever for the heart to become diseased during the first few days of the fever, and if it does not then become diseased, it rarely does so in the second, third, or later weeks of the fever. We would here venture to observe that in acute rheumatism care is requisite in determining during the first week whether the heart is really diseased or not." But Sir William went on to add that "in nearly all the cases referred to in this paper there was some modification of the heart's sounds during some period of the rheumatic attack," usually the appearance of a bruit which, in some cases, soon subsided, but in others was the precursor of a definite murmur.
In his description of the auscultatory changes accompanying endocarditic invasion, Vaquez7 writes as follows: "In the beginning the sole characteristic sign consists in muffling of the sounds of the heart, pointed out by Bouilland. It affects either the aortic or the mitral valve, notably the latter, lasts for a variable time, and is replaced by a ringing accentuation, the tabourka (Turkish drum) sound of Potain. Then if the endocarditis recovers, the sounds resume their normal characters, or in the contrary case, change to murmurs. The murmurs symptomatic of valvular lesions appear from the twelfth to the thirtieth day."
The detection of early carditis is therefore a comparatively simple matter in the case of acute articular rheumatism. In the child the arthritis is so slight, and its nature so often unrecognized, that it is only very rarely that one can trace the commencement of auscultatory change.
Possibly the greatest of all our difficulties is when we try to foretell what will happen to the child who shows signs of carditis. If his murmur is purely systolic, it may disappear completely; it may persist throughout life without any symptom or any other signs of cardiac disability; it may be the precursor of severe mitral or aortic disease, and the first indication of myocardial failure.
As a practical exercise in the consideration of the prognosis in young rheumatic subjects, I have recently sent a circular letter to 160 such patients, who were under my care for varying periods during the years 1923-30 at the Ulster Hospital for Children and Women, asking them to report for re-examination, or failing this to answer the following questions:
(1) Have you suffered from any attacks of rheumatism or chorea (St. Vitus's dance) since you last attended hospital? If so, please say how many attacks and how long each lasted.
(2) Have you now any symptoms of heart trouble-palpitation, shortness of breath, or pain?
(3) Are you at present undergoing medical treatment?
As will be seen from table 1, seventy-five patients reported in person, forty-eight by letter or message conveyed by a parent or other person, seventeen did not report and could not be traced, and twenty had died.
In table 1 I have recorded the age and sex distribution in the various groups, and I have endeavoured to tabulate the various types of rheumatic infection according to each patient's history; I may say that the grouping into acute and subacute rheumrntism is, of necessity, somewhat arbitrary, as the majority of these children were not seen at hospital during their first rheumatic attack.
In table 2 the cases are arranged according to the evidence of valvular lesions for each of the four groups. Table 3 is based on the classification adopted by the American Heart Association, which is as follows:-Class I-Cases of organic heart disease without undue fatigue, palpitation, dyspncea, or pain. Class II-Patients with organic heart disease unable to carry on ordinary physical activity without discomfort: (a) activity slightly impaired; (b) activity greatly limited. Class III-Patients with heart failure at rest. Class IV-Patients with possible heart disease (symptoms or signs referred to heart, but in whom the diagnosis is uncertain). Class V-Cases of potential heart disease, i.e., where there is the presence of an aetiological factor such as rheumatism or chorea. Table 4 shows the results of electro-cardiographic examinations in 136 of the 160 patients.
GROUP A.
This was much the most interesting group, as one had an opportunity to re-examine these patients after an average period of six years since their first attendance at hospital.
Reference to table 2 will show that twenty-three had no demonstrable valvular lesion, and in eight cases a mitral systolic murmur recorded in the notes had apparently disappeared. This was gratifying, but, on the other hand, in three cases cardiac lesions were found in patients who had been classed as normal when first seen: one (A. B.) had developed mitral regurgitation after repeated attacks of chorea; another (R. B.), a choreic, had developed aortic regurgitation and mitral stenosis during an attack of acute rheumatism; while a third (L. R.), employed as a waitress, complained of dyspncea, and had developed a mitral leak in a heart which had been regarded as normal five years before. As well as these, no fewer than seven cases of mitral regurgitation had developed mitral stenosis, and three "mitral" cases had developed aortic lesions.
It is frequently possible to observe the transition from mitral regurgitation to mitral stenosis in an individual case: the apical murmur becomes longer in duration and is frequently followed by the so-called "reduplicated" second sound; 269 when heard at the apex of the heart this double sound consists, as Vaquez8 states, of the second heart-sound followed immediately by the "opening snap" of the mitral valve; (true reduplication of the second sound, due to asynchronism of aortic and pulmonary valves, is only heard at the base of the heart). Apparent reduplication at the apex is most commonly an early sign of mitral stenosis, but is occasionall) present in normal subjects: in such cases Smith and Sutton say that "the most plausible explanation is sudden stretching of the chordae tendinve of the mitral valve by blood rushing through the mitral orifice and tensing the chorda before the ventricle contracts." As the stenosis develops, the second pulmonary sound intensifies, the pulse-volume lessens, and there appears the characteristic murmur, "the only sign justifying a diagnosis of mitral stenosis," which one may learn to know, as Lewis9 says, "as one learns to know a dog's bark." Three of these seventy-five patients had had pericarditis while in hospital: of these only otnC had recovered with a clinically normal heart.
One patient had developed chronic nephritis following an acute attack; one had tuberculosis of the lungs; and a third was found to be under treatment for congenital syphilis, whicch raisedl the obvious (doubt as to whether she ever had rheumatism ! TIhirty patients were xvorking, and of these twenty-one had found suitable employment, while nine had drifted into occupations involving relatively heavy work.
Almost all looked X-vell, and were conisi(lde-ably over the average height and weight for age.
Of this group thirty-one, or 41.3 per cent., had apparently escaped carditis. I formed the opinion that in about two-thirds of the cases medical supervision and treatment had been reasonably adlequate during the earlier years, but usually no doctor had been consulted after the age-limit for attendance at a children's hospital or school clinic had been reached.
It is noteworthy that only nineteen of the seventy-five admitted, on questioning, any cardiac symptoms whatever.
There are, I think, two reasons for this : first, that frequently after puberty a period of inactivity of the rheumatic toxzemia is reached; to what extent medical treatment, nursing, and maternal care are responsible for this I am not prepared to say, but I do claim that all three are of the utmost importance to the rheumatic child; second, that the cardiac muscle of the adolescent is capable for years to deal with the overload resulting from stenosed or incompetent valves. This freedom from symptoms is in itself a source of danger: not only because rheumatic recurrence is always possible, but because the patient, oblivious of his risk, undertakes work and play for which he is unfit. It is from girls of this type, with symptomless or almost symptomless mitral stenosis, that are recruited the tragic young wives with heart failure in pregnancy.
This comparative efficiency of the heart-muscle as a whole-in spite of rheumatic invasion occurring as part of a generalized carditis-is confirmed by the relatively 270 large inumber of cases in which a normal electro-cardiogram is recorded by an obviously diseased heart. GROUP B.
Information regarding forty-eight patients was obtained by tlheir replies to the questionnaire, or by the attendance of a relation at hospital. In twenty out of forty-eight no valvular lesion had been found, and in three a transient apical lesion had been founid, and in three a transient apical systolic murmur had disappeared durinig the patient's attendance at hospital. Of the remaininig twenty-five, all of whom had been diagnosed as having disease of the heart, only six admitted symptoms: four of the six have mitral stenosis atnd the other two have mitral andl aortic lesions. Of the latter, one, r. S., was almost continuously under observation at the hospital from 1922, when, at the age of six years, he had severe aortic and mitral regurgitation, until 1930, when he refused to allow his mother to bring him back; during these years he had been repeatedly admitted with congestive heart failure, usually followinig some boyish exploit such as swimminig in the Victoria Park pond. For some time he was a rivet-boy in the slipyards, and is now almost as precariously occupied in the street-cleansing department. This case is an exception to the statemenit that a child will never take exercise that will do him In four of the five cases in group A where T3 became upright in later records, it was coincident with clinical improvement. Inversion of T wave in leads 1 and 2 was seen only once, in a boy, with progressive mitral stenosis. Inversion of T in leads 2 and 3 was seen in a girl with persistent tachycardia; in a later record T12 had again become upright-no valvular lesion was detected. "Left ventricular predominance" was found in fifteen cases, sometimes when unexpected, as in two cases of mitral stenosis, and two cases where neither valvular lesion, cardiac enilargement, or arterial hypertension could be elicited. "Right ventricular pre-(lominance" was more rarely found, and like enlarged or notched P most often in association with mitral steniosis.
A P-R interval of more than 0.2" was only recorded once. Shookhoff and laran say that the P-R interval in healthy children averages 0.125", and Parry gives 0.142", 0).148", and 0.146" for leads 1, 2, and 3 respectively, so probably 0.2" is not a true normal standard for childreni as it is in adults.
Distortion of QRS is commonly confined to lead 3, and is not regarded as being of pathological significanice, but in one case of rheumatic mitral stenosis, in a youth now eighteen years ol0(, who is working as a pastrycook's labourer, repeated electro-cardiograms from the age of eleven years have shown distortion of QRS in all three leads; this raises the question as to whether rheumatic lesion is superimposed on a congenital one. As Seham and Shapiro12 have stated, "one of the uses of electro-cardiography in children is that it may help to distinguish a congenital lesion from acquired heart disease." Gertrude Nicholsonl3 writes: "In the electro-cardiogram of a cardiac child, startling differences from the normal are not to be constantly expected, though fine changes such as decrease in the amplitudle of deflections and slight prolongations of transmission-time are not rare and are frequently overlooked. Thus a typical clinical mitral stenosis or aortic lesion will frequently show no right or left ventricular predominance in the electro-cardiogram, and often disappoints physicians who want positive evidence." This confirms my own impressions during the past ten years at the Ulster Hospital.
PROGNOSIS.
The outlook for the rheumatic child is necessarily serious. If the figures quoted in the short series may be taken as a criterion, 101 (or sixty-three per cent.) have already developed cardiac disease, and twenty (or one in eight) are known to be dead. Of these eighty-one, the prognosis is certainly grave in the thirty-two cases of mitral stenosis and the fourteen cases of aortic disease.
The fifty-five cases in whom a diagnosis of mitral regurgitation has been made present a more uncertain problem. For them, as for the fifty-nine in whom there is, as yet, no obvious lesion, but who live in the shadow of probable recurrence, the outlook depends on many factors: the extinction of the "smouldering fire" of rheumatic infection, the uncertain workings of heredity, the amount of cardiac damage already donle, the avoidance, if possible, of other infections, notably scarlet fever, which seems to have a grim affinity for the rheumatic heart, and the social position of the patient.
Amongst factors which are more or less within our control are the provision of rest, nursing, and medical care; the removal of infected teeth and tonsils; the adequate use of sodium salicylate, and of iron to combat the tendency to anoemia; the provision of suitable education and the supervision of games and exercises; in adolescence the choice of suitable employment, the avoidance of too strenuous sports; in adult life the avoidance of the misuse of alcohol and, in young women, of repeated pregnancies.
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